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Example 12 Film coming of Levodopa-Carhuiopa Pellets with Bioadhesive Polymer, 
Sphemmer rM M, Lot # 510-098 

Levodopa, carbidopa, and levodopa-carbidopa pellets were film-coated with a 
bioadhesive polymeric composition, Spheroiner™ IB. Bioadhesive Spheromer™ Iff and 
optionally a functional polymer, or a non-functional polymer, and optionally 
phannaceutieally acceptable excipients, were dissolved in methanol. The film coating was 
performed in a fMdized bed eoater, Vector MFL.01 Micro Batch Fluid Bed System, 
equipped with a Wurster insert, operating at an inlet air flow rate of 100-300 1pm (liter per 
minute) and an inlet air temperature of 35 0 042 <> C. The pellets were pre-warmed at 3 5°C for 
2-5 min and after film-coating were post-dried at 30°C for 15-30 rain. Alternatively, pellets 
were coated in a Fluid Air Model 5 fluid bed processor, equipped with a Wurster insert, 
operating at an inlet air flow rate of 70 efin (cubic foot per minute) and an Met air 
temperature of 35°C. The pellets were pre-warmed at 40°C for 5-7 rain and after film-coating 
were post-dried at 35 C C for 30 min. 



Composition of Spheromer™ III Coating Solution, Lot # 51 1-098 



Ingredients 


Weight % 


Weight (g) 


Spheoromer' rM 111 


94.7 


71 


Poloxamer 1 88 (Luted® F6S), NF 


5,3 


4 


Methyl alcohol, NF 


* 


(1,500 mL) 


Total 


100.0 


50 



a, Methyl alcohol is removed during the coating/drying process. 



Example 13 Film coating of Levodopa Pellets with Bioadhesive Polymer, Sphemmer™ 
III, and IfydmxypropylceUulose (FfPCSSL), Lot §51 1-092 

One thousand grams of levodopa pellets, lot # 510-095, were film-coated in a Fluid 
Air Model 5 fluid bed processor, equipped with a Wurster insert, in accordance with the 
method described in Example 12. The composition of the coating solution is given below, 
Spheramer™ in and Hydroxypropylcellulose (HPC-SSL) we dissolved in methanol and 
sprayed onto the fMdized pellets to obtain a 12% weight gain on pellets. 
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Composition of Spheroiaer™ 12/HydroxypropylcelMose (HPC-SSL) Coating Solution, Lot 
#511-092 



Ingredients 


Weight % 


Weight (g) 


Spheoromer™ III 


80.0 


120 


Hydroxypropylcellulose (HPC SSL), NF 


20.0 


30 


Methyi alcohol, NF* 




(3,000 mL) 


Total 


100.0 


150 



* Methyi alcohol is removed during the coating/drying process. 



Example 14 Production of Carbidopa Granules with Low Shear Granulation, lot # 511- 
101 

i f 1 etc prod ft ir granulation method ingo 

the following processes; 

(1) Weighing carbidopa, optionally a bioadhesive polymer composition, and 
phannaeeutieally acceptable excipients. 

(2) Blending c n ad< , , and optionally a bioadhesive polymer composition, with 
pharaiaceuttcally acceptable- excipients in a planetary type mixer, Hobart Mixer, 
operating at tJ te speed setting #1, for 5-15 min, forming a dry mix. 

(3) Granulating the dry mix from step (2) under low shear with a granulation fluid, 
forming a wet granulation. The granulation fluid was mainly selected from purified 
water, an aqueous solution of a mineral or organic acid, an aqueous solution of a 
polymeric composition, an alcohol, a hydro-alcoholic mixture, or an alcoholic or 
hydro-alcoholic solution of a polymeric composition. 

(4) Drying the granulation from step (3) in a fluidked bed drier, Vector MFL.01 Micro 
Batch Fluid Bed System, operating at an inlet air flow rate of 100-300 1pm (liters per 
minute) and an inlet air temperature of 50°C. Alternatively, the granulation from step 
(3 j was dried in a Precision gravity oven, operating at 50°C, for 8-24 h. 

(5) Screening and classifying the dried granules from step (4) through a stock of stainless 
steel sieves, U.S. standard mesh sizes 20 and 60, using a mechanical sieve shaker, 
W.S. Tyler Sieve Shaker Ro-Tap Rx-29, operated for 5 min, Particle size and 
distribution of granular formulations were analyzed, and classified granules ranging 
from 0.25 ram (mesh # 60) to 0.85 mm (mesh # 20) were selected for future 
experimentation. 
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Hie weight and composition of granules am given below. Carbidopa was blended 
with inactive excipients for 5 mm. The carbidopa-exeipients Mend was then granulated by 
spraying purified water while mixing at low shear. The granulation was blended for an 
additional 5 ran and then dried in a Precision gravity oven at 50°C for 8 - 48 hours. The dried 
grannies were screened and particles smaller than 0.85 mm were selected for future 
experimentation. 



Weight and Composition of Carbidopa Granules, Lot #511-101 



Ingredients 


Weight % 


Weight (g) 


Carbidopa monohydraie, USP 


52.0 


104 


VucuK-wallme cellulose (Emcocel® 90 M) 5 NF 


23.5 


47 


Maittiitol (Mannogem™ Powdered).. USP 


13.5 


27 


Hydroxypropylcellulose (MPC-SSL), NF 


5.0 


10 


Crosearmellose sodium (Ac-Dt-SoJ®), NF 


5.0 


10 


Citric acid, anhydrous, USP 


1.0 


2 


Total 


100.0 


200 



Example IS Preparation of Levodopa-Carbidopa 200 tng/50 mg Multiparticulate 
Capsules, Lots § $10-099 & 510-100 

Le vodopa pellets (lot # 510-095), Spheromer™ Hi-coated levodopa-carbidopa pellets 
(lot # 510-098), HPC-SSUSpheromer™ ill-coated ievodopa pellets (lot # 51 1-092), and 
carbidopa granules (lot # 511-101) were encapsulated in 00-size hard gelatin capsules. Each 
capsule contained 200 mg Ievodopa and 50 mg carbidopa anhydrous. The composition of 
multiparticulates in each capsule formulation is given below. 



WO 2007/90251* PCTAIS2006/02Jfi65 
Composition (mg) of Multiparticulate Capsule Formulations, Lot # 510-099 & 510-100 



Components 


Lot# 


510-099 


510-100 


Levodopa Pellets 


510-095 


80 


SO 


Spherorner ffi-coaied Levodopa-Carbidopa Pellets 


510-098 


340 


255 


HPC-SSL/Spfeeromer^ Hi-coated Levodopa 


511-092 




90 


Carhidopa Granules 


511-101 


20 


40 


Total (nig per capsule) 




440 





Example 16 Preparation of Combined Pramipexole 0.37$ mg Extended-Release Pellets 
and Levodopa-Carbidopa 200 mg/50 mg Immediate/Controlled-Release Multiparticulates 
as a Delayed-Release Capsule Form ulation 

Pramipexole extended-release pellets, lot # 601-048 (from Example 9), containing 
0.375 mg pramipexole, and levodopa-carbidopa imraediate/controlled-release 
multiparticulates, lot # 510-099 (from Example 15), containing 200 mg ievodopa and 50 mg 
carbidopa, were co-encapsulated in two-piece hard gelatin capsules. These capsules were 

sc-tion of cap and body using at t j i «i 

1.6% (w/w) Opadry® Clear (YS-1-19025-A). The Opadry-coated capsules were top-coated 
wife an enteric coat t 'I " White in a pan coater (O'Hara 

Technologies Labeoat System), The capsules were sprayed with a 10% (w/v) solution of 
Aeiyl-EZB'" White in edjanol and water mixture (90:10 v/v) so as to achieve a final weight 
gain of 5-12% (w/w). 

The bioadhesive pramipexole and levodopa-carbidopa pellets may be optionally top- 
coated with Spherorner™ I polymer, a hypromeilose polymer, a 
hydioxypropylcellulose polymer, or a polyvinyl alcohol polymer to a weight gam of 2-5% 
(w/w). 

Example 17 Preparation of Pramipexole 0.375 mg Delayed/Extended-Release Capsule 
Formulation, Lot # 661-056 

Pramipexole extended-release pellets, lot # 601-04S (from Example 9) containing 
0.375 mg pramipexole were encapsulated in a size 2 hard shell gelatin capsule. These 
capsules were seated at the junction of cap and body using an aqueous gelatin solution and 
coated with 1 .6 % Opadry® Clear (YS- 1-19025- A). The Opadry-eoaied capsules were then 
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coated with an enteric coating composition, Aeryl-EZE™ White, is a pan coater (O'Hara 
Technologies coa - stem), ). The capsules were sprayed with a 10% (w/v) solution of 
Aciyl-EZE Btt White in ethanol and water mixture (90:10 v/v) so as to achieve a final weight 
gain of 542% (w/w). 

The unit dose composition of a pramipexole 0.375 mg dolayed/extended-i eleaae 
capsule formulation is given below. 



Unit Dose Composition of Pramipexole 0.375 ing Delayed/Extended-Release Capsule 
Formulation 



C omponents 


Weight (To) 


>* etgnt tmg) 


Pramip \ol 1> 'u sidi. Monoh dr.it ' SP 






Mannitol (Mannogera™ Powdered), USP 


21.45 


60,93 


Mierocrystalhne Cellulose (Emeoeef 90M), NF 


9.90 


28.13 


W'me (9301 S«09) 


8.14 


23.12 


Opadry* Clear (YS-1-19025-A) 


3.13 


8.90 


Ethylcellulose (Ethoeef ' Std 10 FP Premium), NF 


2.91 


8.28 


Sphetomer™ HI 


1.81 


5.14 


Hydroxypropyl Cellulose (BPC-SSL), NF 


1.65 


4.69 


Poloxamer 188 (LutroI*F 68), NF 


0.10 


0.2? 


Dibutyl Sebaeate, NF 


0.09 


0.25 


Gelatin Capsule, Size 2 


50.69 


144.00 


Total 


100.00 


284.085 



Example 1.8 Preparation of Combined Pramipexole 0375 mg Delayed/Extended-Release 
Pellets and Levod&pa-Carbidopa 200 mg/50 mg Immediate/Controtted-Release 
Multiparticulates as a Capsule Formulation 

Pramipexole delayed/extended-release pellets, lot # 601-056 (from Example 17), 
containing 0.375 mg pramipexole, and levodopa-carbidopa immediate-eontrolled-release 
multiparticulates, lot #51 0-099 (from Example 15), containing 200 mg levodopa and 50 mg 
carbidopa, were co-encapsulated in two-piece hard gelatin capsules. 
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i : pmmipexole andlevodopa-carbidopa pellets may be optionally top- 
coated with bioadhesive Spheromer™ I polymer, a hypromellose polymer, a 
hydroxypropylceilulose polymer, or a polyvinyl alcohol polymer to a weight gain of 2-5% 
(w/w). 



Eqnivafettjg 

Those skilled in fee art will recognize, or be able to asc< tail no more than 
tout ine oxperuientation manj eq. i k inventi* >n 

described hereii ?uci sq i dents a itended to be encompassed by fee following claims. 

AH patents, publications, and other references cited above are 3 reb j opt tedl 
reference in their entirety. 
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We Claim: 

!, A delayed-release (DR) pramipexole pharmaceutical composition in art orally 
deliverable form, comprising an enteric coating, a prarnipexole core, and 
pharmaccu k • ; ble carriers and excipients, where in the enteric coating 

substantially eliminates the release and/or absorption of pramipexole in die upper 
gastrointestinal (GI) tract 

2. Fhe dekyed-re ts » v pharmaceutical composition of claim 1 , wherein 
pramipexole is first released and/or absorbed in intestine. 

3. Hie delayed-release pramipexole pharmaceutical composition of claim 1 , wherein the 
enteric coating delays the release of pramipexole by at least about 1 .5 - 2 hours. 

4, The delayed-release pramipexole pharmaceutical composition of claim I, wherein the 
enteric coating is selected from: cellulose acetate phthaiate (CAP), hydxoxypropyl 
methylcelfulose phthaiate (HPMCP), polyvinyl acetate phthaiate (PVAP), 
hydroxypropyl meihykellnlose acetate succinate (HPMCAS), cellulose acetate 
trimellitate, hydroxypropyl methylcellulose succinate, cellulose acetate succinate, 
cellulose acetate hexahydrophihalate, cellulose propionate phthaiate, copolymer of 
methylme&acryiic acid and methyl melhacrylate, copolymer of methyl acrylate, 
mevliyhnethacryiate and methacrylic acid, copolymer of methyivmyl ether and maleic 
anhydride (Gantrez ES series), ethyl methyacrylats-methylmethaorylate- 
chlorotrimethyiannnomum ethyl acrylate copolymer, natural resins such as zein, 
shellac and copal coliophoriom, carboxyraethyi ethykelhtlose, Spheromer m» 
Spheromer IV, co-polymerized methacrylic acid / metbacrylic acid methyl esters 
selected from: BUDKAGIT® L12.5, L100, E UDRAGIT® S 1 2 . 5 , SI 00, EUDRAG1T* 
L30D55, EUDRAGTT* FS30D, EUDRAGIT® f ,100-55, EUDRAGTT* 1 S100 (Rohm 
Pbarraa), KOLUCOAT* MAE30D and 30DP (BASF), ESTACRYL® 30D (Eastman 
Chemical), AQUATERIC® and AQUACOAT® CPD30 (FMQ), Acryl-EZE™ mite, 
or equivalents thereof, 

5, The delayed-release pramipexole pharmaceutical composition of claim i , wherein the 
enteric coating becomes soluble around pH 6,8. 

>. The delayed-release pramipexole pharameeutical composition of claim 1 , wherein the 
pramipexole pharmaceutical composition comprises a pramipexole salt. 
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7. The delayed-release pramipexoie pharmaceuticai composition of claim 6, wherein the 
.pramipexole salt is pranripexole mlryGrochloride monohydrate. 

8 . The delayed-release pramipexole pharmaceutical composition of claim 1 , wherein the 
pramipexole core is formulated as an immediate release (IR) composition. 

9. The delayed-release pramipexole pharmaceutical composition of claim 1, wherein the 
pramipexole out e is foi n xtended release \XR) composition, 

10. The delayed-release pramipexole phannaceutica com] i rem tl 

E > ►sitioi pr< larec c > itu g pramip ..le-ia} 1 -! Oet itha 
re lea se-controllrog pal yme r . 

1 1 . The delayed-release pramipexole pharmaceutical composition of claim. 1 0, wherein 
the release-controlling polymer is ethylcellulose-based, 

1 2. The delayed-release pramipexole pharmaceutical composition of claim 10, wherein 
the release-controlling polymer is selected from: EUDRAGIT® RL; EUDRAGIT® 
RS; cellulose derivatives selected from: ethylcellulose aqueous dispersions 
(AQUACOAT*, SURELEASE*), hydroxyethyl cellulose, hydroxypropyl cellulose, 
or hydroxypropyl methylcellulose; poryvinylpyrrolidone; polyvinylpyrrolidone / vinyl 
acetate copolymer; OPADRY* or equivalents thereof. 

13. The delayed-release pramipexole pharmaceutical composition of claim % which is 
formulated to provide an effective dose over at least 4-20 hours or 8-16 hours after 
administration to the patient. 

14. The delayed-release pramipexole pharmaceutical composition of claim 1 3 , wherein 
the effective dose is about 800 - 1 S00 pg/mE for Parkinson's Disease treatment. 

1 5. the dehv sd re mipexole pharmaceutical composition of claim 3 , wherein the 
pramipexole core comprises an XR portion and an IR portion, 

16. The delayed-release pramipexole pharmaceutical composition of claim 15. wherein 
the XR portion and the 111 portion are both multiparticulate beads / pellets embedded 
within an inactive dissolvable / disintegratable matrix. 

1 7. The delayed-release pramipexole pharmaceutical composition of claim 1 5, wherein 
the XR portion and the IR portion are each a symmetric or asymmetric portion of the 
pramipexole core. 
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18. The delayed-release pramipexole pharmaeeatieal composition of claim 15, wherein 
the XR portion is partially or completely covered by a rate-controlling coating that 
controls the release rate of the XR portion. 

19. The delayed-release pramipexole pharmaceutical compos itloa of claim 1 , which is 
formulated as a once-a-day composition. 

20. The delayed-release pramipexole pharmaceutical composition of claim 19, wherein 
the once-; -d n co npt si ion - • i tains about 0 375 u g, 0 5 rag. i 0 mg, 1 5 t ig, 3 0 mg, 
or 4,5 rag of pramipexole dihydrochloride monohydrate, or equivalent thereof, 

2 1 . The delayed-release pramipexole pharmaceutical composition of claim 1 , further 
comprising it ih ive layer that selectively adheres to the lower GJ tract. 

22. The del; d-relea pi mip ol ph; ma ntical composition of claim 21, wherein 
the bioadhesive layer comprises polymeric materials selected from polyatnides, 

1 1 t I { s I i > des, polyvinyl alcohols, p y] rrolidone, 

polyglycolides, poiyraethanes, polymers of acrylic and methacrylic esters, 
poi p < j r i i 1 i i > i < i i * ui 

po!y(maieic acid), polycarbonates, poiyaikylenes, polyaJkylene terephthatates, 
polyvinyl alcohols, polyvinyl ethers, polyvinyl esters, polyvinyl halides, 
polysiloxanes, polystyrene, poly0acMe-co~glycoHde) f blends and copolymers 
thereof. 

23 . lire delayed-release pramipexole pharmaceutical composition of claim 1, which, upon 
administering to an individual, does not induce at least one undesirable side-effect 
selected from: nausea, emesis, insomnia, hallucination, somnolence, constipation, and 
gastric and/or intestinal complication at a severity induced by administration of an 
immediate-release formulation of the same dosage. 

24. The delayed-release pramipexole pharmaceutical composition of claim 23, wherein 
the nausea or emesis results from a locally mediated gastric irritation triggered by the 
immediate release formulation. 

25. The delayed-release pramipexole pharmaceutical composition of claim 1 , which has 
substantially the same bioavailability and/or maximum blood concentration (C^) 
compared to a pramipexole pharmaceutical composition of equivalent dosage without 
the enteric coating, 
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26. Hie delayed-reiease pramipexole pharmaceutical composition of claim 1 , which is 
suitable for human admmistotiom or for veterinary treatment of a non-human 
mammal. 

27. A method of preparing a pramipexole pharmaceutical composition, comprising 
coating praroipexole with an enteric coating that substantially eliminates the release 
and/or absorption of pramipexole in the upi-vi gasixom est a tl <C i) trad 

28. A method of treating Parkinson's Disease in an individual, comprising administering 
to the individual a deiayed-reiease pramipexole pharmaceutical composition of claim 
i. 
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1. Slow Eroding Active Core 

2. Insoluble Plug 

3, Enteric Polymeric Plug 

4, Bioadhesive Polymeric Cylinder 
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1. Slow Eroding Active Core 

2. Enteric Polymeric Plug 

3. Bioadhesive Polymeric Cylinder 



2/25 



SUBSTITUTE SHEET (RULE 26) 



WO 2007/00251* 



FIG. 1C 



P€T:TS2006/024665 




L Slow Eroding Active Core 

2. Immediate Release Active Core 

3. Insoluble Plug 

4. Enteric Polymeric Plug 

5. Bioadhesive Polymeric Cylinder 
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1. Immediate Release Beads/Pellets 

2. Controlled Release Beads/Pellets 

3. Hard Gelatin Capsule 

4. Enteric Coating 
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1. Immediate Release Active Layer 

2. Controlled Release Active Layer 

3. Enteric Coating 
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FIG. IF 
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1, Slow Eroding or Non-eroding Active 
Matrix Core 

2. Enteric Coating 
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FIG. 1G 




1. Immediate Release Active Core 

2. Controlled Release Active Core 

3. Rate Controlling Coating 

4. Enteric Coating 
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FIG, 1H 




1. Active Core 

2. Orifice 

3. Semi-permeable Coating 

4. Delayed Release Coating/Enteric 
Coating 
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FIG. II 




1. Active Core 

2. Push Layer 

3. Delayed Release (non-active) Layer 

4. Orifice 

5. Semi-permeable Coating 
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1. Immediate Release Beads 

2. Controlled Release Beads 

3. Enteric Polymer Materia! - (along 
with compression enhancers and 
fillers) 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 




0 4 8 12 16 20 24 28 32 36 40 44 48 
Time (hours) 



15/25 



SUBSTITUTE SHEET (RULE 26) 



WO 2007/00251* 



P€T:T 82006/024665 



FIG. 7 
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FIG. 8 
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FIG. 9A 

Mean Pramipexole plasma concentration graphs for treatments A and D 
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FIG. 9B 

Mean Praraipexole plasma concentration graphs for treatments B and D 
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FIG.9C 

Mean Pramipexole plasma concentration 

4B8- 



for treatments C and D 
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FIG, 10A 




■Prarrtipex'Oie Extended 
Release 0.375 mg Tabiet 
(Example 8) 



0 10 20 30 

Time (Hours) ______ 



FIG. 10B 




0 4 S 12 16 20 24 28 32 36 40 44 48 
Tune (fee-ttts) 



20/25 



SUBSTITUTE SHEET (RULE 26) 



WO 2007/002518 PCTAIS2(HKW»24<i6S 



FIG. 11 
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